
APEX 2009

–

Dynamic Beta* Squeeze

G. Robert-Demolaize, F. Pilat, T. Satogata, N. Malitsky, S. Tepikian, A. Marusic

OUTLINE

I – Motivation

II – Previous experiments

III – Plans for Run10



I – Motivation

 Run10: longitudinal and vertical Stochasting Cooling (SC) should be operational =>

improve luminosity by a factor 2 for β* = 0.8m !!

 The goal is to have an application similar to the one used for orbit correction at store: β*

as a function of time should follow the change in emittance as “controlled” by SC.

M. Brennan & M. Blaskiewicz, RHIC S&T Review 2009

 To help reaching higher peak

luminosity, an application is being

developed using the RHIC online

model to further push the squeeze

of β* in the experimental insertions

IR6 and IR8.



II – Previous Experiments

 Run8:

◦ d-Au @ 100 GeV: β* squeeze: 1.0 m → 0.7 m

=> predicted 30% integrated luminosity increase was measured !!

dAu80: β * = 1.0 m Blue/Yellow

dAu81: β * = 1.0 m Blue, 0.7 m Yellow

dAu82: β * = 0.7 m Blue/Yellow

F. Pilat et al., PAC proceedings 2009



II – Previous Experiments

 Run8:

◦ d-Au @ 100 GeV: β* squeeze: 1.0 m → 0.7 m

=> predicted 30% integrated luminosity increase was measured !!

◦ polarized p-p @ 100 GeV:APEX, β* squeeze: 1.0 m → 0.65 m; used only in 

study time, reached ~95% ramp efficiency

=> allowed development of operational β* = 0.7m lattice for Run9 for both 

100 GeV and 250 GeV !!



II – Previous Experiments

 Run8:

◦ d-Au @ 100 GeV: β* squeeze: 1.0 m → 0.7 m

=> predicted 30% integrated luminosity increase was measured !!

◦ polarized p-p @ 100 GeV:APEX, β* squeeze: 1.0 m → 0.65 m; used only in 

study time, reached ~95% ramp efficiency

=> test for operational Run9 lattice with β* = 0.7m for 100 GeV and 250 

GeV !!

 Run9: attempt to improve lifetime by unsqueezing β* (0.7 m → 0.8 m)

=> allowed testing of Online Model script, highlighted some important 

limitations (CPU time, changes in other lattice parameters…).



II – Previous Experiments

 Apply the unsqueezing for each IR separately.

 Need to do it in steps of 0.05 m to avoid a crash from the process, as the 

matching loop then takes too long in the model…
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II – Previous Experiments

 Run8:

◦ d-Au @ 100 GeV: β* squeeze: 1.0 m → 0.7 m

=> predicted 30% integrated luminosity increase was measured !!

◦ polarized p-p @ 100 GeV:APEX, β* squeeze: 1.0 m → 0.65 m; used only in 

study time, reached ~95% ramp efficiency

=> test for operational Run9 lattice with β* = 0.7m for 100 GeV and 250 

GeV !!

 Run9: attempt to improve lifetime by unsqueezing β* (0.7 m → 0.8 m)

=> allowed testing of Online Model script, highlighted some important 

limitations (CPU time, changes in other lattice parameters…)

 Before Run8, β* squeeze also showed that some PS upgrade is required in order 

to reach values as low as 0.5 m. Adjusting collimation and non-linear corrections 

remains a must (need to develop automatic processes for these in the fullness of 

time).



III – Plans for Run10

 Test the online model for limitations on squeeze steps.

 Main goal: use the effect of SC on emittance changes along a store to increase luminosity 

by dynamically reducing β* (i.e. keep the ratio ε/β* constant).

 This can be done in stages: first a step function, then a fitted polynomial (matching SC 

effect on beam emittance once the system is fully commissioned).
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